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1 Introduction
During the NR NTN study item, it was recognized early on that an offset should be added to the timers in order to account for the large round trip delay (RTD) in non-terrestrial networks. It was recommended that [1]:
	In general,
●	Offset based solutions for timer adaptations are preferred to support all NTN scenarios.
Random access:
•	Definition of an offset for the start of the ra-ResponseWindow for NTN and extension of the ra-ResponseWindow duration to support UE without location information.
•	Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention
	DRX: 
•	If HARQ feedback is enabled, an offset should be added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.



In RAN2#111-e meeting [2], the following agreements have been achieved, aligned with the SI recommendations above:
1. From RAN2 perspective, an offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios.
2. An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.

During the study item, it was furthermore suggested that configured grants can be utilized to reduce the delays involved in scheduling UL data in NTN, by eliminating the need to transmit SR/BSR and receive the UL grant from the network.
In this contribution, we discuss the impact of round trip delay in NTN on the configured grant and configured grant retransmission timers.
2 Discussion
UE based pre-compensation of round trip delay (RTD) has been agreed as one of the mechanisms for delay compensation in NTN. With this mechanism, a UE with GNSS capability can calculate the delay between the UE and the gNB, and it applies an offset to various timers in MAC layer, such as ra-ResponseWindow, msgB-ResponseWindow, and ra-ContentionResolutionTimer.
In Rel-15 and Rel-16, when a transmission is performed on a HARQ process using a configured grant (CG), a configured grant timer (CGT) is started, if configured. While CGT is running, the HARQ process is protected and cannot be overwritten by new data. CGT value is normally determined considering the delay it takes for the UE to receive an UL grant addressed with CS-RNTI for retransmission from the network. If the CGT is large, HARQ processes will be waiting for potential UL retransmission grants for a longer duration.
In NTN, the RTD can differ significantly between the UEs at the near edge of the beam (near UEs) and the UEs at the far edge of the beam (far UEs), this is called the differential delay. The differential delay can be up to 10.3ms for GEO, 3.12ms for LEO at an orbit of 600km, and 3.18ms for LEO at an orbit of 1200km.
When configuring the CGT value for a UE, the network could consider the worst case, or largest possible RTD value for the cell (i.e. far UEs). However, this will cause the near UEs to wait longer than necessary for an UL retransmission grant and might cause a waste of CG resources for the near UEs (i.e. the UE will not use the CG occasion for new transmission even though the network has successfully received the previous transmission and decided not to send a retransmission grant).
Observation 1: If the CGT value is always based on the worst case (largest RTD for the cell) for all UEs, there may be a waste of configured grant resources for some (near) UEs.
Alternatively, each UE could apply its individual pre-compensation offset to the CGT. For example, a base CGT value could be configured by the network, which represents the processing time in the network. Each UE could add the UE specific RTD to the base CGT value. As illustrated in Figure 1 below, this can improve the utilization of CG resources for the near UEs.
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In Rel-16 NR-U work item, a mechanism for autonomous retransmission on CGs have been introduced. A CG retransmission timer (CGRT) is started each time a transmission is performed on a CG. If the timer is not running, the UE can retransmit the MAC PDU on a CG occasion. CGT is not restarted if autonomous retransmission is performed. The UE selects the HARQ process ID when performing the transmissions and indicates it in CG-UCI.
CGRT can also be considered as the minimum time a retransmission grant can be received by the UE. If autonomous retransmissions are supported for configured grants in NTN, similar arguments can be made with respect to the relation between CGRT and UE specific RTD. If the value of CGRT is based on the worst case (largest RTD), autonomous retransmissions for the near UEs may be delayed unnecessarily.
Observation 2: If the CGRT value is always based on the worst case (largest RTD for the cell) for all UEs, autonomous retransmissions on CGs may be delayed unnecessarily for some (near) UEs.
Therefore, if CGRT is configured, a UE specific pre-compensation offset can also be applied to CGRT. As illustrated in Figure 2 below, this will enable the near UEs to perform retransmissions on CGs earlier and can improve the latency for these UEs.
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[bookmark: _Ref54169919]Figure 2 Large/small RTD impact on CGRT

Based on the observations above, we make the following proposal regarding the configured grant timer and the configured grant retransmission timer in NTN:
Proposal: UE specific pre-compensation offset for round trip delay (RTD) is applied to CGT and CGRT (if configured), i.e. the configured CGT/CGRT value is extended by UE-specific RTD.
3 Conclusion
In this contribution, we discuss the impact of the large differential delay on the configured grant timer and the configured grant retransmission timer in NTN, and have the following observations and proposal:
Observation 1: If the CGT value is always based on the worst case (largest RTD for the cell) for all UEs, there may be a waste of configured grant resources for some (near) UEs.
Observation 2: If the CGRT value is always based on the worst case (largest RTD for the cell) for all UEs, autonomous retransmissions on CGs may be delayed unnecessarily for some (near) UEs.
Proposal: UE specific pre-compensation offset for round trip delay (RTD) is applied to CGT and CGRT (if configured), i.e. the configured CGT/CGRT value is extended by UE-specific RTD.
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